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INTRODUCTION
Hemomycoplasma (Haemotrophic mycoplasmas or Epyrthrozoon ) species are those microorganisms which causes infectious anemia in different mammalian and there effects were vary from mild to death (1, 2, 3) ,Haemotrophic mycoplasma are small, pleomorphic, uncultivable bacteria which parasitize the surface of red blood cells of a wide range of mammalians and can induce erythrocytes deformities and damage (4, 5, 6) .They were reclassified as genus Mycoplasma depending on 16S rRNA sequences and morphologic similarities, and have been distributed and identified in different countries in the world (7) .The disease manifested by high fever , anorexia, anemia, rough coat ,decreased milk production in lactating animals , enlargement of superficial lymph nodes , weakness and emaciation, Moreover hemoglobinuria were also detected specially in sheep and goats, Furthermore the classical infection are always acute although subclinical and / or chronic form were suspected and diagnosed (8) . This organisms are transmitted mechanically by blood-sucking arthropods and parasitizes different domesticated animals such as cattle and buffaloes ,However small ruminants, sheep ,goats and also ghazals were also infected throughout the world (5, 7) .
In sheep hemomycoplasmas is caused by Mycoplasma ovis (Formerly, Eperythrozoon ovis) is an uncultivated, wall-less bacterium that parasitizes the surface of sheep erythrocytes and diagnosis is made mostly by detection of organisms on erythrocytes in Romanowsky type or acridine orange-stained blood smears and also by serological methods, Furthermore parasitism of erythrocytes often occurs at high levels and parasitemia might become more than 100%, However , detection requires some times to examination of repeated blood smears (9, 10) . This organism has been thought to be a rickettsia because of its obligate parasitism, erythrocyte localization, small size, staining properties and transmission by arthropod vectors ,Moreover the organism have been classified in the order Rickettsiales, family Anaplasmataceae, in the genera Haemobartonella and Eperythrozoon, However ,Recently, phylogenetic analysis of 16S rRNA gene sequences has demonstrated that these wall less bacteria are not rickettsiae, but that they are actually mycoplasmas (Non hemotropic mycoplasma) (11, 12, 13) .
Hemomycoplasmosis caused by Mycoplasma weynioni had been detected and registered In cattle of Mosul province (14, 15) and In cattle and buffaloes of Basrah Governorate (16, 17) , Moreover little information had been provided on infection with Mycoplasma ovis in small ruminants therefore the present study designed to study the clinical ,hematological and diagnosis of these organism in sheep of Basrah governorate.
MATERIALS AND METHODS

Animals and clinical examinations :-
The study were conducted on (225) local sheep breeds reared naturally in different areas of Basrah governorate . Animals are of different ages and of both sexes. local sheep breeds show different clinical signs of high body temperature , tachycardia ,difficult respiration, anorexia ,anemia manifested by pale (and or) icteric mucous membranes , rough coat, and decrease milk production. Twenty five (25) clinically healthy local sheep were considered as controls .
Complete clinical examinations had been applied to all animals, and fecal samples of all animals were screened for parasitic loud using the standard coprological methods.
Collection of blood :-Ten milliliters of blood (10 mL) were drained from each animal by jugular puncture and from these (2.5) milliliter of blood mixed with EDTA used to determine Total erythrocyte count (TRBc), Hemoglobin concentration (Hb), packed cell volume (PCV), mean corpuscular volume (MCV), mean corpuscular hemoglobin concentration (MCHC),and Total leukocytes count (TLC), (Hematology analyzer, Genex, USA), Moreover differential leukocytes count were done using Giemsa stain blood smears method according to Weiss, and Wardrop (18) , Furthermore erythrocytes sedimentation rate (ESR)were also estimated according to (19) . Statistical analysis :-Data were analyzed and the significant difference between diseased and control group were statistically indicated using (SPSS program) student t-test (20) .
RESULTS
Clinically infected sheep show signs of anorexia (88.88%), anemia with pale (and or) icteric mucous membranes specially of eyes and vagina (83.55%), rapid and difficult respiration (76.88%) , enlargement of superficial lymph nodes specially prescapuler lymph node(73.77%), rough wool coat of disease animals (58.66) , hemoglobinuria with passing of dark color urine (41.77%),Moreover , milk production were decreased in lactating ewes (39.11%) ( Table 1 ). Examination of stained blood smears with Giemsa stain revealed that Mycoplasma ovis seems to be small cocoid or rod shape structures and it could be found as an singular or in chains on the cell membranes of infected erythrocytes of diseased animals . Fig,1 and 2. Table 3 . Values are mean ± standard error of mean. ** (P<0.05).
Evaluation of acute phase response show significant decrease (p<0.05) in the values of haptoglobin and in fibrinogen time in infected sheep with Mycoplasma ovis compared with controls, Table 6 . 
DISCUSSION
Little information had been provided on hemomycoplasmosis caused by Mycoplasma ovis at Basrah governorate, since the disease were registered previously in cattle and buffaloes (16, 17) , Moreover it have been also diagnosed in other parts of Iraq (14, 15) .
Hemomycoplasma infect different domestic animal species where cattle , buffaloes ,camels and swine are always susceptible , Furthermore the organism could also infect dogs ,cats and small ruminants such as sheep ,goats and ghazals (2, 3) . The organism Hemomycoplasma were classified in the order Rickettsiales based on morphology and its response to antibiotic therapy , However, molecular studies based on the 16S rRNA gene have shown that the genera Haemobartonella and Eperythrozoon are more closely related to the mycoplasmas, leading to the re-classification within the genus Mycoplasma (5,9). In the current study diseased sheep show different clinical signs most of them were belong to and mentioned by others (3, 4, 7) ,Where the increase of body temperature of diseased sheep reflect the acute feature of the disease since it indicate the liberation of endogenous pyrogens of the causative agents and due to cellular lyses stimulating thermoregulatory centers of the hypothalamus in the brain , Moreover the severity of fever might depend on the severity of causative microorganism, the type of lesion and the form of the disease status (22) . Increase respiratory and heart rate might reflect the systemic reaction occur due to the acute crises of the disease and the anemic pattern caused by the disease since rapid respiration were affected diseased sheep might occur because of anemic hypoxia as a result of decrease erythrocytes count and hemoglobin concentration which affected the oxygen transmitted to different tissues of the body , Therefore failure of tissues to receive an adequate supply of oxygen will occur, and increase abdominal type of respiration of diseased sheep were detected clinically, (23, 24) .
Pale (and or) icteric mucus membranes exhibited the development of anemic phase and reduction of blood indices concentration which were due to destruction and removal of infected erythrocytes by the reticuloendothelial system ,Moreover , icteric mucus membranes which were also detected in some diseased animals reflected the progressive anemia and increase libration of indirect bilirubine, which might developed in advance stages of ovine hemomycoplasmosis (25, 26) . Sings of hemoglobinurea were considered as unusual clinical manifestation although it were mention by (9, 27) in diseased sheep , since hemoglobinurea reflected the intravascular hemolysis of erythrocytes in infected animals as the destruction of RBCs might occur due to increase phagocytic activities of the reticuloendothelial system beside increase the fragility mechanism of the infected red blood cells due to conception of the important menial components of the cell wall by the microorganism(23),The destructed erythrocytes were released its hemoglobin materials which in turn passed through the urinary tract (the kidney) and discolored the urine to brownish or dark coffee like color (22) . Enlargement of superficial lymph nodes which were mentioned in the current study might occur because of the hyperplasia of the lymphoid tissue due to proliferation of the microorganism inside this type of tissue terminating as development of inflammatory reactions of the affected node (80), Furthermore, McGavin, and Zachary [28] , were added that multiplication of cells within the node, including lymphocytes, plasma cells, and even monocytes, as well as the draining of an antigens as infection will lead to palpable enragement of the affected lymph node .
Examinations of Giemsa stained blood smears of infected sheep revealed that
Mycoplasma ovis are small coccoid or rod shape structures and it could be found as an singular or in chains on the cell membranes of infected RBCs of diseased animals , same result were mentioned by others, (4), Moreover ,The period of high parasitemia may lasts for more than five days ,However then the organism might become less frequent since anemia were developed (5).
Infected erythrocytes are removed from the circulatory system by the spleen , Since its believed that the organism was make an alteration of the diseased erythrocytes membrane, exposing new antigenic determinants and stimulating the development of ant-erythrocyte antibodies, Moreover, the severity and duration of the anemia varies between animals but commonly lasts from more than one month or might be more , Furthermore during the stage of recovery there may be further cycles of parasitemia and anemia which might become less severe , However, death which will follow occur mostly due to anemic hypoxia (6, 13, 29) .
Results of indirect Elisa test revealed that all infected sheep with
Hemomycoplasmosis were seropositive to specific antibodies detected, similar results were also recorded by (22, 25) whom indicated that indirect Elisa test might be an alternative for increased and sensitive detection of acute and also latent Mycoplasma ovis infections, Since in the indirect Elisa test, the sample antibody is sandwiched between the antigen coated on the plate and an enzyme-labeled anti-species globulin conjugate , beside that the addition of an enzyme substrate-chromogen reagent causes color to develop ,this color is directly proportional to the amount of bound sample antibody thereby the more antibody present in the sample, the stronger the color development in the test wells , thus , this format of indirect Elisa is suitable for determining total antibody level in samples , Moreover ,Novacco , (30) added that Elisa using recombinant antigens which were developed as a more specific method for the serodiagnosis of Hemomycoplasmosis , Furthermore ,Constable , (3), refers that the disease were more pathogenic and more common and distributed in endemic countries.
Results of hematological examination indicated anemia of diseased sheep compared with controls , Since the indicated anemia had been occur because of significant decrease in values of total erythrocytes count ,hemoglobin concentration and packed cell volume ,Furthermore in the current study macrocytic normochromic type of anemia were encountered , same results were also documented by (24, 26) An increase in sedimentation rate of erythrocyte values was in agreement with (18, 19) whose refers to the correlation between the sedimentation of RBCs and the intensity of anemia, where the increase settling of RBCs will take place when anemia are more intense and severe.
Increase in total leucocytes counts (Leucocytosis) and increase in lymphocytes number (lymphocytosis) which were indicated in the present study, might indicated increase in immune system capability and stimulation of bone marrow ,Since Leucocytosis can be a reaction to various infectious, inflammatory, and, in certain instances, up normal physiologic processes such as stress, or even unusual exercise, This reaction is mediated by several molecules, which are released or up regulated in response to stimulatory events that include growth or survival factors (cytokines)
,Since the peripheral leucocytes count is determined by several mechanisms, including the size of precursor and storage pool of myeloid and lymphoid cells ,the rate of release of the cells from the storage pool in the bone marrow, the rate of marginating cells out of blood vessels into the tissues, and finally the rate of consumption of the cells in the tissues (31) .The pronounced lymphocytosis induced by infectious organism may be caused by stimulation for increased new cell production of lymphoid system and bone marrow as immune response against the Mycoplasma ovis or their toxins, Moreover lymphocytosis specially in Hemomycoplasmosis was also reported by (16, 23) , whose stated that significant increase in lymphocytes count were encountered and marked during the formation of antibodies in response to antigen during infection.
Depression of acute phase response were indicated in the current study reflected by significant decrease in both haptoglobin and fibrinogen values which were mentioned also by (32, 33) ,As haptoglobin, binds free hemoglobin released from erythrocytes with high affinity, Therefore deterring its oxidative activity (34, 35) . Haptoglobin levels will be decreased in hemolytic anemia in the process of binding hemoglobin, because haptoglobin sequesters the iron within hemoglobin, preventing iron-utilizing organism from benefiting from hemolysis (36, 37) , Moreover ,Korman (38) , added that a significant difference in the concentration of this biomarker in Hemomycoplasma infection were a trend for haptoglobin concentrations to decrease might be because circulating haptoglobin complexes with hemoglobin causing transient decreases in haptoglobin during hemolysis , In addition ,Hypofibrinogenemia, were also indicated in this study ,where Fibrinogen is an acute phase reactant protein and the liver increases production of this protein in response to inflammatory cytokines, However, It is considered as a moderate, and might be delayed marker for some inflammatory processes, Since, concentrations may increase within 24-48 hours of an inflammatory stimulus and moderate increases are seen and values can remain increased for a while after resolution of the inflammation (39) . Low fibrinogen values were indicating with early liver failure or insufficiency when hepatic functions reduced , congenital afibrinigenemia , hyper fibrinogenolysis ,decrease synthesis of fibrinogen and increase consumption of fibrinogen when disseminating intravascular coaggulopathy processes had been started (40).
Significant difference had been encountered in biochemical analysis of diseased sheep with Hemomycoplasmsis compared with controls ,where Hypoprotenemia are indicating in infected sheep compared with controls which were also mentioned by (41, 42) ,whose stated that decrease protein levels during those types of infection may occur due to digestive disturbances and severe limitation of protein intake in the diet, destruction of proteins due to fever as macrophages activated in the liver and spleen secrete tissue necrotic factor (TNF-alpha ) into the bloodstream resulting in hypoproteinemia , Moreover decrees production and synthesis from liver specially albumin and when more plasma proteins loss in urine due to renal disease and nephritic syndrome .
Hyperbilirubinemia due significant increase into indirect bilirubin were also indicated in the current study which might resulted from excessive destruction of erythrocytes and the indirect hepatocellular damage , Furthermore (43, 44) were added that measurement of indirect bilirubin might be helpful in measurement the increased breakdown of hemoglobin as in hemolytic anemia which will increase the production of unconjugated bilirubin, which is presented to the liver in excess, and can result in increased total bilirubine in blood.
The enzyme γ-glutamyl transferase (GGT) cleaves terminal glutamyl groups from amino acids and transfers them to another peptide or to an amino acid , It is important in glutathione metabolism, amino acid absorption and protection against oxidant injury (45) , Although GGT is found in many tissues, the main source of serum activity is the liver (primarily biliary epithelium), Thereby, GGT is used mainly as a sensitive indicator of cholestasis (46), Significant increase of GGT had been encountered in diseased sheep with hemomycoplasmosis which have been thought that the increase values reflecting secondary biliary hyperplasia or induction of synthesis. Values of AST were also increase significantly in diseased sheep which were agreed with (39, 45) whose stated that damage to the skeletal or heart muscles, hepatic tissues and erythrocytes may resulted in considerable increase in the level of AST due to the fact that bulk of those tissues throughout the body could be considered as an ample reservoir of enzymes liable to be released and detected during pathological situation, In addition Intravascular or in vitro hemolysis or leakage from cells can cause erroneously high activity of the enzyme which present in erythrocytes as well (47) .
It have been documented that increases in serum ALP activity are usually due to the liver problems or hepatobiliary disease, bone and corticosteroid-inducible isoforms ,Therefore it were attribute that high ALP activity due to cholestasis, and increased osteoblastic activity (not osteolysis) , Increased ALP in serum or plasma due to increases in other isoforms are rare, (48), Moreover ALP were also elevated in disorders of the skeletal system that involve osteoblast hyperactivity and bone remodeling, A considerable rise in alkaline phosphatase activity caused by increased osteoblast activity following accelerated bone growth is sometimes seen young animals as well as less indicative in cases of hyperparathyroidism, rickets and osteomalacia, fractures, and malignant tumors (49) .Increase level of BUN may indicated indirect damage of renal tissue, or blockage of the normal flow of urine and the presences of globis catabolites librated from hemoglobin lysis by reticuloendothelial system through the process of erythrophagocytosis (50, 51) ,Increase values of BUN were detected in animals with Hemomycoplasmosis and same data were mentioned by (22, 52 
